Acetylcholine synthesis and release in the extensor digitorum longus muscle of mature and aged rats.
Uptake of labeled choline and its incorporation into acetylcholine (ACh) were assayed at the neuromuscular junction of the extensor digitorum longus (EDL) muscle of rats aged 11 (mature adult) and 27 (aged) months. Under resting conditions, there were no significant differences in muscle ACh or choline levels. Following a 1-h incubation in labeled choline, however, tissue from the younger rats contained significantly greater amounts of labeled choline and labeled ACh; the specific activities of ACh and choline were nearly 10-fold higher in the 11-month-old animals, indicating reduced uptake of labeled choline in the older animals. ACh and choline efflux rates under resting conditions did not change with age, indicating an uncoupling of exogenous choline uptake and ACh efflux in EDL during aging. During nerve stimulation (1 Hz), the amount of labeled choline incorporated into ACh was 150% greater in the aged animals. The specific activity of ACh released during stimulation was correspondingly greater in the 27-month-old animals, although total ACh released did not change appreciably with age. There were no age-related differences in choline acetyltransferase activity. Contrasting results were obtained from diaphragm in previous studies; the linkage between choline uptake and ACh efflux was maintained during rest and stimulation in the diaphragm. Hypothetically, these differences between EDL and diaphragm may be related to their diverse activation patterns: EDL is recruited much less frequently and less regularly than diaphragm, a continually active vital muscle.